Purinergic modulation of cortical acetylcholine release is decreased in aging rats.
The effect of adenosine, N-ethylcarboxamide adenosine (NECA), and caffeine on acetylcholine (ACh) release was investigated in cortical slices prepared from 3 and 22-24-month-old rats. The slices were perfused with Krebs solution and electrically stimulated at 0.2, 1, and 5 Hz stimulation frequency. In old rats, ACh released by stimulation at 1 and 5 Hz was about half as large as in adult rats. In 22-24-month-old rats, the potency of adenosine was strongly reduced, and a similar significant inhibition of ACh release was obtained with concentrations of 1 microM adenosine in adult and 300 microM in old rats. Conversely, NECA, which has no effect on ACh release in adult rats, brought about a 40% decrease in old rats. Caffeine at 50 microM concentration enhanced, and at 500 microM inhibited, the evoked ACh release in adult rats, but was inactive in old rats. The possibility is envisaged that aging may modify purinergic modulation of ACh release by inducing conformational changes in purinergic receptors or changing adenosine metabolism.